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Comments 

1 . The 35 USC 112, first paragraph, rejections of the claims with respect to the 
terms "integral to a portion" and "identical sequences of layers" have been overcome by 
Applicant's removal of these terms from the claims. 

2. The art rejections of the instant claims 48-64 over JP 9-64397 (JP '397) have 
been overcome by Applicant's amendment of independent claims 48, 52, 57, and 60. In 
particular, independent claims 48, 52, and 57 now require that there are no solar cells 
between the bottom (first) solar cell and the lower surface of the substrate, and each 
layer in the means for passing current (bypass diode) has substantially the same 
thickness and composition as the corresponding layer in the bottom (first) solar cell. 
Furthermore, independent claim 60 now requires that the means for passing current and 
the first solar cell have an identical sequence of layers, and that each layer in the 
means for passing current has substantially the same composition and thickness as the 
corresponding layer in the first solar cell. 

3. The art rejections of the instant claims 48-59 over Ho et al (WO 99/621 25) have 
been overcome by Applicant's amendment of independent claims 48, 52, and 57. In 
particular, independent claims 48, 52, and 57 now require that there are no solar cells 
between the bottom (first) solar cell and the lower surface of the substrate, and each 
layer in the means for passing current (bypass diode) has substantially the same 
thickness and composition as the corresponding layer in the bottom (first) solar cell. 

Claim Rejections - 35 USC §112 

4. The following is a quotation of the first paragraph of 35 U.S.C. 1 1 2: 
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The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

5. Claims 48-98 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. 

In claim 48, at line 9, the "substantially the same composition and thickness" 
limitation is not supported by the specification, as originally filed. The same applies to 
dependent claims 49-51 . 

In claim 52, at line 8, the "substantially the same composition and thickness" 
limitation is not supported by the specification, as originally filed. The same applies to 
dependent claims 53-56. 

In claim 57, at line 7, the "substantially the same composition and thickness" 
limitation is not supported by the specification, as originally filed. The same applies to 
dependent claims 58 and 59. 

In claim 60, at line 12, the "substantially the same composition and thickness" 
limitation is not supported by the specification, as originally filed. The same applies to 
dependent claims 61-64. 

In claim 65, at line 10, the "substantially the same composition and thickness" 
limitation is not supported by the specification, as originally filed. The same applies to 
dependent claims 66 and 67. 
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In claim 67, at line 2, the range "at least one cell" for a cell made from GaAs is 
not supported by the specification, as originally filed 

In claim 67, at line 2, the range "as least in part" for the GaAs fabrication is not 
supported by the specification, as originally filed. 

In claim 68, at line 8, the "substantially the same composition and thickness" 
limitation is not supported by the specification, as originally filed. The same applies to 
dependent claims 69-76. 

In claim 77, at line 9, the "substantially the same composition and thickness" 
limitation is not supported by the specification, as originally filed. The same applies to 
dependent claims 78-87. 

In claim 88, at line 9, the "substantially the same composition and thickness" 
limitation is not supported by the specification, as originally filed. The same applies to 
dependent claims 89-92. 

In claim 93, at lines 8-9, the "substantially the same composition and thickness" 
limitation is not supported by the specification, as originally filed. The same applies to 
dependent claims 94-98. 

Applicant cites instant Figures 3-5 and the text describing the figures (from page 
5, line 27 to page 8, line 4 of the instant specification) for support of the term 
"substantially the same thickness". Applicant argues that a single semiconductor 
structure is etched so that the remaining layers after etching in one region form a 
bypass diode, and the remaining layers in the other region after etching form a 
multijunction solar cell, both regions being in a single semiconductor junction. Applicant 



Application/Control Number: 10/723,456 Page 5 

Art Unit: 1753 

argues that "[therefore, inherent as a result of the manufacturing process is the fact that 
the layers of the bypass device have substantially the same composition and thickness 
because the bypass device and the subcell were formed from the same layers before 
etching, and the thickness of the remaining layers is not changed by the etching." 
However, this argument is not deemed to be persuasive because while it can be 
deduced from the instant figures and specification that the bypass device and subcell 
integral thereto have the same thickness and composition (see Figures 1 and 5), the 
term "substantially" opens up to interpretation the same composition and thickness. 
Such an interpretation is never discussed or addressed in the originally filed disclosure. 
Inherent in the instant manufacturing process is the fact that the layers of the bypass 
device have the same composition and thickness as the subcell since the bypass 
device and the subcell were formed from the sequence of layers of semiconductor 
structure before etching and the composition and thickness of the remaining layers is 
not changed by the etching. 

With respect to the term "at least one cell" in claim 67, Applicant argues that 
Figure 1 shows support because at least one of the cells shown in Figure 1 is fabricated 
from GaAs. However, this argument is not deemed to be persuasive because the 
fabrication of one cell using GaAs is not sufficient support for the range "at least one 
cell". Said range has practically a limitless number of cells as an upper limit. The 
disclosure of one cell is not sufficient support for a limitless number of cells. 
6. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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7. Claims 48-98 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

In claim 48, at line 8, the term "layers where each" should be changed to "layers; 
and wherein each" so as to clearly point out what is intended. The same applies to 
dependent claims 49-51 . 

In claim 48, at line 9, it is not clear what is to be encompassed by the term 
"substantially the same composition and thickness". The same applies to dependent 
claims 49-51. 

In claim 52, at line 7, the term "layers where each" should be changed to "layers; 
and wherein each" so as to clearly point out what is intended. The same applies to 
dependent claims 53-56. 

In claim 52, at line 8, it is not clear what is to be encompassed by the term 
"substantially the same composition and thickness". The same applies to dependent 
claims 53-56. 

Claim 57 is now indefinite because it is not clear what is meant by the term "a 
bypass diode and directly ..." at line 3. The same applies to dependent claims 58 and 
59. 

In claim 57, at line 7, it is not clear what is to be encompassed by the term 
"substantially the same composition and thickness". The same applies to dependent 
claims 58 and 59. 
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In claim 57, at line 9, the term "cell where there" should be changed to "cell; and 
wherein there" so as to clearly point out what is intended. The same applies to 
dependent claims 49-51 . 

In claim 60, at line 1 1 , the term "layers where each" should be changed to 
"layers; and wherein each" so as to clearly point out what is intended. The same 
applies to dependent claims 61-64. 

In claim 60, at line 12, it is not clear what is to be encompassed by the term 
"substantially the same composition and thickness". The same applies to dependent 
claims 61-64. 

In claim 65, at line 9, the term "layers where each" should be changed to "layers; 
and wherein each" so as to clearly point out what is intended. The same applies to 
dependent claims 66 and 67. 

In claim 65, at line 10, it is not clear what is to be encompassed by the term 
"substantially the same composition and thickness". The same applies to dependent 
claims 66 and 67. 

In claim 68, at line 7, the term "layers where each" should be changed to "layers; 
and wherein each" so as to clearly point out what is intended. The same applies to 
dependent claims 69-76. 

In claim 68, at line 8, it is not clear what is to be encompassed by the term 
"substantially the same composition and thickness". The same applies to dependent 
claims 69-76. 
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In claim 77, at line 8, the term "layers where each" should be changed to "layers; 
and wherein each" so as to clearly point out what is intended. The same applies to 
dependent claims 78-87. 

In claim 77, at line 9, it is not clear what is to be encompassed by the term 
"substantially the same composition and thickness". The same applies to dependent 
claims 78-87. 

In claim 88, at line 8, the term "layers wherein each" should be changed to 
"layers; and wherein each" so as to clearly point out what is intended. The same 
applies to dependent claims 89-92 

In claim 88, at line 9, it is not clear what is to be encompassed by the term 
"substantially the same composition and thickness". The same applies to dependent 
claims 89-92. 

In claim 93, at lines 7-8, the term "layers where each" should be changed to 
"layers; and wherein each" so as to clearly point out what is intended. The same 
applies to dependent claims 94-98. 

In claim 93, at lines 8-9, it is not clear what is to be encompassed by the term 
"substantially the same composition and thickness". The same applies to dependent 
claims 94-98. 

With respect to the term "substantially the same thickness" being indefinite under 
35 USC 112, second paragraph, applicant cites the same arguments used above with 
respect to this term and 35 USC 112, first paragraph. However, these arguments are 
not deemed to be persuasive because it is not clear how close to having the same 
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thickness the corresponding layers must have in order to be considered to have 
"substantially the same thickness". 

Claim Rejections - 35 USC § 102 

8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

9. Claims 65, 66, 68-70, 72, 73, 75-78, 80, 84, 86-90, and 92-98 are rejected under 
35 U.S.C. 102(b) as being anticipated by JP 9-64397, herein referred to as JP '397. 

As seen in Figure 2, JP '397 teaches a solar cell module comprising a 
multijunction solar cell (201) including first (204A,205A,206A) and second 
(204B,205B,206B) subcells on a substrate (203); and bypass diode (202) that is integral 
to the first solar cell by way of common layer (205A), wherein said bypass diode reads 
on the instant means integral to a portion of the first solar cell for passing current when 
the multijunction solar cell is shaded (see also paragraphs 0031, 0036, and 0041-0043). 
As seen in Figure 2, the multijunction solar cell (201) is formed on a first portion of the 
substrate (203) and the bypass diode (202) is formed next to the multijunction solar cell 
(201) on a second portion of the substrate (203). The diode (202) and the multijunction 
solar cell (201 ) share layers (205A) and (204B) that are epitaxially grown in the same 
process (see paragraph 0042). As seen in Figure 2, the diode (202) is connected 
across the first and second solar cells to protect the cells from reverse biasing (see also 
paragraph 0036). The diode (202) can have a Schottky contact (see paragraph 0055). 
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The substrate (203) can be glass coated with a metal or ITO coating (see paragraph 
0066), and said metal or ITO coating then reads on the instant lateral conduction layer. 
With respect to the instant limitation that the instant first region and second region have 
an identical sequence of layers with substantially the same composition and thickness, 
it is seen that JP '397's multijunction solar cell solar cell in Figure 1 has transparent 
electrode (107) followed by collection electrode (108) in a first region. This is the same 
sequence as in the second region, which has transparent electrode (107D) followed by 
collection electrode (108D). JP '397's multijunction solar cell and bypass diode form an 
integral semiconductor body on the substrate (103). Since JP '397 teaches the 
limitations of the instant claims, the reference is deemed to be anticipatory. 

10. Claims 48-66, 68-70, 72, 73-78, 80, 84-90, and 92-98 are rejected under 35 
U.S.C. 102(b) as being anticipated by Taylor, GB 2346010 A. See Figures 1c and 1d 
and pages 5-6 of Taylor, which set forth the features of the instant solar cell 
semiconductor device. Said Figures 1c and 1d of Taylor clearly show the first subcell 
(5) and the protection diode (1 1 ) have the same sequence of layers with the same 
thickness. Since Taylor teaches the limitations of the instant claims, the reference is 
deemed to be anticipatory. 

1 1 . Claims 65-92 are rejected under 35 U.S.C. 102(b) as being anticipated by Ho et 
al, WO 99/62125. See Figure 14B which has the instant multijunction solar cell with Ge 
substrate, and GaAs (1412,1414,1416) and GalnP (1422,1424,1426) solar cells, and 
integral bypass diode (1410) that is integral with a portion of the GaAs solar cell and 
laterally spaced therefrom. The GaAs solar cell and integral bypass diode have the 
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same sequence of layers with the same thickness. Since Ho et al teaches the 
limitations of the instant claims, the reference is deemed to be anticipatory. 

Claim Rejections • 35 USC § 103 

12. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

13. Claims 48-98 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Taylor, GB 2346010 A, in view of Marvin et al, "Evaluation of multijunction solar cell 
performance in radiation environments, Conference Record of the 28 th Photovoltaic 
Specialists Conference, pages 1102-1105, published 15-22 September 2000, and 
Lillington et al, U.S. Patent 5,853,497. 

See Figures 1c and 1d and pages 5-6 of Taylor, which set forth the features of 
the instant solar cell semiconductor device. Said Figures 1c and 1d of Taylor clearly 
show the first subcell (5) and the protection diode (11) have the same sequence of 
layers with the same thickness. Taylor teaches that its substrate (1 ) can be GaAs (see 
page 5, line 4). Taylor does not specifically teach that its substrate (1) can be Ge, and 
that its solar cell (5) is GaAs and its solar cell (2) is InGaP. Marvin et al teaches the 
conventional GalnP/GaAs/Ge two junction device wherein the Ge is the substrate (see 
the entire document). Lillington et al is relied upon for showing what is well-known in 
the art, i.e., that GalnP/GaAs can be grown on either a GaAs substrate or a Ge 
substrate (see col. 1, line 65 through col. 2, line 16). It would have been obvious to one 
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of ordinary skill in the art at the time the invention was made to have used a Ge 
substrate in Taylor's multijunction solar cell in place of the GaAs exemplified by Taylor, 
and to have used GalnP and GaAs for Taylor's solar cells because GalnP/GaAs can be 
grown on either a GaAs substrate or a Ge substrate as shown by Lillington et al, and 
because the GalnP/GaAs/Ge two junction device wherein the Ge is the substrate is 
conventional in the art, as shown by Marvin et al. 

14. Claims 60-98 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ho 
et al, WO 99/62125. 

See Figure 14B which has the instant multijunction solar cell with Ge substrate, 
and GaAs (1412,1414,1416) and GalnP (1422,1424,1426) solar cells, and integral 
bypass diode (1410) that is integral with a portion of the GaAs solar cell and laterally 
spaced therefrom. The GaAs solar cell and integral bypass diode have the same 
sequence of layers with the same thickness. Ho et al's electrical interconnector C- 
clamp (1442) corresponds to the metal layer in independent claims 60 and 93. When 
the C-clamp is connected to from metal (1440) it will be a layer on said (1440). 
Likewise, when the C-clamp is connected to the back metal (1430), it will be a layer on 
said (1430). Indeed, Ho et al's Figure 1 1 shows how the C-clamp (1 102) provides for a 
layer on front metal (702) and a layer on back metal (802). Ho et al teaches the 
limitations of the instant claims other than the difference which is discussed below. 

Ho et al does not specifically teach that said electrical interconnector C-clamp is 
metal. However, in the absence of anything unexpected, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to have used metal for 
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Ho et al's electrical interconnected C-clamp because said C-clamp is electrically 

conductive. Ho et al's metal C-clamp 1442 is a layer in metal layer in the device since it 

forms layers on said front metal 1440 and said back metal 1430. 

Response to Arguments 

1 5. Applicant's arguments filed November 7, 2005 have been fully considered but 

they are not persuasive. 

Applicant argues that "in order for a reference to satisfy the requirement of 'an 

identical sequence of layers,' the reference must disclose an identical sequence of 

layers (i.e., layers with identical respective composition and thickness) in both the solar 

cell portion and the bypass diode portion." Applicant argues that:: 

"[t]he figure in the '397 reference shows a solar cell with layers numbered 107, 
106B, 105B, 104B, 106A, 105A, and 104A. The bypass diode in the '397 
reference shows layers numbered 108D, 107D, 104D, and 105D. Thus, there is 
no layer that corresponds to layer 106 in the bypass diode. In addition, the solar 
cell shows seven different layers, while the bypass diode only shows four 
different layers. Therefore, the bypass diode and the solar cell of the c 397 
reference do not have an identical sequence of semiconductor layers." 

However, this argument is not deemed to be persuasive because instant independent 

claims 65, 68, 77, 88, and 93 recite that the "first region" and "second region" have an 

identical sequence of layers with substantially the same composition and thickness. It is 

seen that JP '397's multijunction solar cell solar cell in Figure 1 has transparent 

electrode (107) followed by collection electrode (108) in a first region. This is the same 

sequence as in the second region, which has transparent electrode (107D) followed by 

collection electrode (108D). 
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Applicant argues point to Taylor's Figure 1C and cite page 5, line 13, of Taylor, 
and argue that layer (7) is not shared. However, this argument is not deemed to be 
persuasive because in Taylor's Figure 1D, there is no trench etched through layer (7) 
(see also page 5, lines 20-24). Etching though layer (7) is an optional alternative and 
need not be done (see Figure 1d; and page 6, lines 1-2). In any event, even with a 
trench formed at (13) in Figure 1C, there would be electrical connection via the GaAs 
substrate (1), which is electrically equivalent to layer (7) (see page 5, lines 3-18). 

With respect to Ho et al, Applicant's arguments with respect to independent 
claims 48 and 52 are moot in view of the fact that Ho et al is no longer being used to 
reject these claims. 

Applicant argues that claim 60 recites a "deposited metal layer", and that "[i]t is 
readily apparent from Figure 14B [of Ho et al] that C-clamp 1442 is not deposited onto 
the semiconductor structure and actually protrudes from the device 1400." However, 
this argument is not deemed to be persuasive because when Ho et al's C-clamp (1442) 
is placed on the semiconductor structure it is deposited on the semiconductor structure. 
When something is deposited, it is required to have been put, placed, or set down 
somewhere. 

Conclusion 

16. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

1 7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alan Diamond whose telephone number is 571-272- 
1338. The examiner can normally be reached on Monday through Friday, 5:30 a.m. to 
2:00 p.m. ET. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen can be reached on 571-272-1342. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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